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ALR-COND LTIONERG AND REFRIGERATION
_ait \:  hetrigeration Tools and Materialy

. o~

Terrinel Jbjective: ) \
AL s .

Lpon cempletion-of tighs unit, the student will identify and
“1telv use touls ond materjais in the installation and repair of
air-condicionine/refrigeracion systems. '

+

- >
]

.
Task Anairsses:

o s
M - . . N . «
ta. Tdentify haud tools .
2a. Vori copper tubing .

: 3. Calculate the length of stock for bending copper tubing
.. Cut and hend copper tubing ¢

4
4. tlire and connect copper tubing '
: 7q, Yittinga - - . -
7 Ylatening devices > "

.31.- Solder copper and aluminum connections ¥

da.  o~wedge tubing N . \
) 1ha.  Practice safety in the shep

F\‘i ernance Objec tives:

2 .

12. Given a list of pictures of hand tools used by a service-
man; a student will identify each with an accuracy of loo®
percent. . “.

21.+ Given information by reading the references and instruétor's.

lecture, a student Will identify the different types of

copper tybing. A student will also describe 'ACR tubing ,

#— o the satisfaction of the instryctor.
31. Given the correct formula, a student will compute, to the
. sacisfaction of the instructor, the eorrect length :
needed tu make a certain bend in copper tubing.
La. Given a demonstratior by an instructor on how to cut and
. .- hend copper tubing, a student will ‘cut and bend copper
tubing with his hand o¥ a mechanical tube bender, to the,
satisfaction of tiie instructors . e N
S5a. G;ven-a—déﬁdnstration by an instructor and information '
obrained from references, a student will flare and
. connect copper tubing, to the satisfactivn of the instructor.
6a. Given a list of fittings with their proper names, a, studetit
will identify edech with an accuracy of 100 percent.

7a. Civen a related stady assignment and references that

describe, identify, and explain a variety of fastening -

devices such as.screws,"bolts, and nuts, a student- will
demonstrate the ability to quickly select-the proper and
correct sized bolt, screw, or nut. This work must be,
completed to the satisfaction of the instructor. -

)

v
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. 8a. After a lecture and demonstration by an instructor on the *

-proper method of. soldering, a student will select the N ’
- proper solder, fit the tubing that is to be soldered, and
solder the matcrlal belng joined, to the satlsfaction of
. the instructor.’ -
. . 9a. Given a set of swedging tools* and follow1ng the step by
. step procedure {fom the reference provided by an instructor,"
,the student will swedge and. connect two 1@" lengths of
tubing, to the satisfaction of the instructor. ’ .
, 10a. Given access®to_information and resour.es, the student will o
) make a list of ten safety rules to be followed in a shep.

O . . Tbls skill must be achieved to the "satisfaction of the ’
ﬁnbtructor. \ ’
& .
- CriterionfReferenced Measures: )
- . / . ’
la/ Using the hand tools laid out by an instructor, the student . 4
* / will identify each within a time period specified by the ™ )
o ) / fnstructor. ‘ &
. /2a. « The student must explain what the letters K, L, and M mean .
" / v ~“when describing copper tubing and demonstrate the correct )
. % . way to measure copper tu§xng within, a time period speCified
< n by the instructor,
S ‘// 3a, From'a roll of 3/8", copper tubing,.tfie student must compute,
/ . measure, and gut the'correct length to make a 90° bend
R within a time pe;xod specified by the instructer.
v/ " 4a. _The student must cut and make a‘90° bend in 16" lengths

T
1

of 1/4", 3/8", 1/2", ‘and 5/8" copper tublng Tolerances

of ¥ 1/16 on the bends are acceptable. This work must be

/ accomplished within a time perlod spec1f1ed by the .
1nstructor. . ‘ -~ .

2 Performance Guide: , —_—
N 1. Uncoil and straighten tubing
TS 2. Cut and rean tubing .
<, . 3. Seal tubing left on coil . . ‘
4. Mark point to be center of bend ,
. . 5. Make the bend . e " ¢

5a. ‘Taklng the five tublng bends made in Task &, the student,
© will flare and connect them using flare nuts, apply 30

S o pounds Yer square 1nch ‘gauge (psig), making sure there
are no leaks. ' .
. fa. The student must identify each fitting diaplayed'on a.

* ftable £from a list studied within a,time period specified
by the instructor with an accuracy(of 100 percent.

. 7a. A student must describe, to the satisfaction of the
instructor, 1n‘wr1ting, verbally, or through demonstlaclon
a " the following fastening devices: o
- . 1. Machine screws : ’

2. Phillips head screws :

3
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+ . 3., Self-tapping screws . °
e 4, Wing nut - .
. 5. Machine bolt .. . .
Q ; . . b., Carriage bult ‘ : . " ,
. 34. From copper and aluminum tubing provided by an 1nstruetor,
. s . the studenht will cut, clean, and fit the tubing to be
g . . svldered. The mating surfaces should have a clearance

oi not .léss than .002 inches or more than .008 inches.
’ - Tuis nust be done w1thxn a time period specified by the
, ) 1ustructor. .
"% V3. Using wwo lengths of 10" iong copper tubing prov1dcd by .

an 1nstructor, a student must swedge and connett' them 4 '
. within a time period SPCLLfled by the instructor. The "
o miting surfaces should have A clearance of not less than - '

. ‘ 002 Or yore than .008 inches. '

- . 1ha. The student’ nust set up a safety program for a shep area.’
e*This work must bé completed within a time oer;od syeglfled
~ N v the instrugtor) . ‘ .
Unait.B:. Theory-of Refrigerat}gn and Compbnent Parts

[ » v g

.Y . . . "
lerminal Objective: . . /

-

At the cnd of the unit, the -student will describe the refrigera- v

. tion c¢ycle, ccnnect reffigefhtion gauges, manipulate service valves, .

k’ . demonstrate an understandlng of compressor funcrionlng, select proper

:refrigerang oils, describe the functions of condensers and receivers,

| and install an aﬁLomatlc expansion valve, and thermostatlc expansxon . >
| . valve. The student will describe cap;llary tubes and evaporators. )

. He will identify problems caused by moisture, air, and foreign matter * -

' and charge ‘'refrigeration and air-conditioning systems. ’

<

. .
g e . ¢ : . . .

" >
fask Analyses: . N ; o !

~ .
- - - .

Ib. Descrike a rérrigeration cytle .
' RATIN Connec*\refrigeration gauges . )
3b. lManipulate sprvice valves- ‘ : ° y o
' * 4bs Describe functions of a compressor, .
. 3b. Select proper refrigerdnt oils ) L -
6b, DeScribe fynctions of condensers and receivers
7b. 0cqrr1be'refr1gerant controls: . . c s
| “a 1. Automatic expansion valves ° v )
i : 2. Thermoatatic expansion valves
| i 3.. Capillary ‘tubes.” . " .
| " 8Y4. Explain funetions of evaporators v .
9. TIdentify problems caused by moisture, a1r, and foreign
matter [ ' ..
10b.” Charge refrlperatlon and air-oonditloning systems

L .
L ‘ :
\ |
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Performanc.s vbjectives:

1b.

LN
it e

3b.

4b.
5b.

ok

7b.

8b.

9b.

10b.

Criterion-Referenced Mrasures:

After an instructer's lecture, the student will describe
the refriceration cvele, to the satisfaction of the
instructor. .

Given a lecture by the instructor that describes compound
and high-pressure pauges anad a demonstration on how to
install gduges on a unit, the studegt will explain, to

the satisfaction of the instructor, where to connect and
how to read the gpuges.accurately.\ )

Given a lecture and demonstration on the diXferent types
and functions of service valves, the\student, will identify,
to the satisfuction of the instructorg\and manipulate
different types nof =ervice valves. . .

Given information through lecture, references, and films,

a student will-“des:ribe, to the satisfaction pf the
instructor, the functioning of a compressor.

Given a list of refrigeration oil qualities, thc student
will-identify in writing, to the satisfaction of the
instructor, the recommendation of a refrigeranc oil.

Given ‘information through lecture, references, and audio-
visual aids, the student will explain, to the satisfaction
of the instruttor, the functions. of a conagnserdigg_a
receiver. ) - -

Given information through instructors lecture, references,
and films, the student will explain, in writing or verbally,
to the satisfaction of the instructor, the principle of
operation and on what type of units the following refri-
gerant controls are used.

1. Automatic expiansion valve

2. Thermostatic expansion valve
3. Capillary tube, -
From information received through instructor's lecture,
independent study, and visual aids, the student wWill -
explain, to the satisfaction of the” instructor, the
functions of an evaporator. ’

»~

L4
"Given information through lectures, references, and films,

thé student will locate and explain, to the satisfaction
of the instructor, the problems moisture, ai¥, and

foreign matter causc in the system.

Given a demonstration by an instructot on discharging and
charging a system, the student will discharge and properly
recharge a system, to the satisfaction of the instructor?y

* .

1

1b.

Using a picture and colors, the student will color each
state or condition of the refrigerant in the various
stages of the vycle within a time period specified by the
instructor with an accuracy-of 100 percent.

13 :



Zce the student i1) imetall, cithin g time period specified
Be ot [asbructol, tooet 0! refrigeration gauges on a

it. - vase the currect bich and kow side pressure

B Fogy o oo
SIS S8

"_x formance Guide:

. herove cags fron Both service valves.

. Lawex talve stetis to he sure that chey are backseated.

. t,  Rerove aaune port plugs (if the unit is equipped with
plugal, ) .

L. 4 oanedt rance Hines to fitting on valve. .

4. Lrechk service valve slowlv and obtain gauge reading.

"“)

P R

kT
[,

- 3ua wotudent will obtain iroy. the instructor a serviece valve -
. crtoenplain the "tront seat,” "back seat," und "cracked
d positions,”™  iais anill must be completed within a time
noricd specitied by the instructor with an accuracy of
. ) o percent,
- vh. The stndent will' detormiae, witbin a time pericd specified
’ b, ow sustructor, if a compressor on a unit in the shop
is erficient, ] .
~-' 55, T e student will list, to the satisfaction of “the instructor,
. - the quatitics of a good refrigerant oil.
s. 7he student will identify ia writing, within a time period
' . specified by tie instructor, five reasoas for high head
pressure of "a ‘condenser.. ® .
- 7. ue student will explain in writing or verbally, within a
tirwe perlod sneC111Ld by the instructor, the pr11c1p1e of
. operation oft  an "automatic expansion valve, termObtatlc
- ¢upansioa valve, and a capillary tube.
=+ . The student will identify in writing, within a time pe lod
svegiiied by the instructor, how "pfessure drop' is reduced -
in "an eviporator.
9%, ioestudent ¢ill list, fo the sat1s£act10n of the instructor,
two syvrptons each that moisture, air, and foreign matter
cause in L systen.
10h.  7The sCir.at will discharge and properly charge a 'mit the
. . ipstruccoc has Jiven to him. This unit has to work cor-
’ rectl™ within a time period specified by the’ instructor.

Parfocmance Cuide: .

. nstall gauges .

Discnarge unit.of its sas

Pxil a vacuum ] .
“roperly charge unit with correct refrigerant and
' - ) correct amount

[
.

i
.

Uuie ©3 0 Bas.e Tlectricity

Lerninal odbjeccive: v

o

4t the conclusion of this unit, the student will determine and . .
cavlain how clectricity is related to magnetism, measure electron
nntxo., deseribe and diagram electric circuits, interpret eicetrical
dixsrams, operate volt, ampere, obm, and watt meters, describe Ohm's

5} .
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$ . _ ,
) Law, identits in-ula’ o0 0. Lairant capacity v! conductors,
describe the theory oi cleco. to twter and electric temperature
controls, identify o ~tartia: yoluy, describe the constructior,
vperation, and conucciious o7 Capacleurs, and define nugnetic
starters .or wonldavloi -
) , Task dnulyses: i . : :
le. Deteriine non civelricit 13 related to nagnetism
. 2c. 3'1_«::15\1!‘«:’ JTeveron otieon ) h .
3e. Describe and Jdisvam electric clireults
Ge. Interpret elcctrical diacrams
S5¢. Select: #he proper opcration of volt, anpere, ohm, and
watt weters c
6c. Duescribe vhn's Law
- 7¢. Identifv insulation and current capacity of conductors
3¢, Describe tie tocors of eléctric totors . .- -
9o, Describe ol. Ur7. tomperatare contrels ' ) N
e, Identifs strrvias celos . . /
llc. Descripe tiue crn-ton . ien, operation, and connections -
uf capacitor. - . ’
12¢. Define muractic sturters or contgctors '
- -~

Performance Objectives:

- A -
ic. Given related information by lecture, individual reading
and audio-visual aids, the student will explain, to the
satisfaction of the instructor, how electricity is-related

. . to maynetisn, . . -
2c. Given the necessary inlormation, the student will explain
- " the three basic measurements involved in the flow-of -

electrons through o vire. This must be completed to the.
satisfaction of the instructor. ) )

3c. Civen an instructor's lecture and a set of rules, the
student will describe®and draw series and parallel circuits

\  within time period specified by the instructor with an -

accuracy of 100 percent.” )

4c. From a glossary of symbols, the Atudent will identify and
reproduce symbols of wwitches, moXors, and miscellaneous

' electrical component parts within a time period specified °
by the instYucter with an accuracy of 100 percent. A

3¢. Givea the necossary background information on meters used .
to diagnuse f«ilure in systems, the student will select
the proper meter to be used and explain, to the satisfac-
tion of the instructor, why that reading is necessary

- in diagnosiny the failure in the unit. .

bc. Given the neccssary background information through
lectures, independent reading, and films, the student will
define, to the satisfaction of the instructor, the rela-
tionship rzistine hetveen the voltage, current, and - °

. resistance in a cireuait.

.
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SEoen the nesdnsace backoround intormation, the stupdent .
S0l e and interpret the Smerican wire 2auge.  From |
@ seafionad Llvetrical {ole book the student will find .

the current oarryving capacity of different sized wires, 4
Ly the satistztion of the instructor,

¢ iven the necessary background information through

I-tures, refercades, and audio-visual projections, the

student will, 'to the satisfaction of the instructor,

identif s the main pares of an electric motor, describe

the Jdirferent motor winaings, and estimate what type of

mot.r 15 needed for specific jous.

( 1,vp the necessary backgreund information, the student

svily cuseribe, to the satisfaction of the instructor,

the operation of a bimetal strip as used in a temperature
cunirel and olso the use of a sensitive bulb operation.

f iven related intormation through lectyre, independent -
~tudy, ond audio-visual projections, the student will
ivscribe, to tae satisfactjion of the instructor, the
opedacon ol oan ahipefage type, voltage, and a hot-wire
tyre relay, °
tiven related iniornation, the student will describe, .
to the satisfaction of the instructor, the characteris-
tics and fmupctions of the sturting relay and running .
catacitor. - ‘ §
t:iven the necessary related ihformation, the student will
hock-up and put into operation a contactor in an air-
conditioning unit, to the satisfaction of the instructor. :

-

Feferenced Measures:

1,

Coa

Jc.

L]

/‘k »

:"l‘.'.

Within a specified time, the student will give an expla-

- nation of what hdpanS in a piece of copper wire when xt
travels through a magnetig field. -

1he stuler’ will explain verbally the thyee bacic electron
meds irements——ampere, volt, and ohm within a "time period ]
specified by the 1natrUytor and meeting the instructor's
standardrs. .

il» student will explain how volts, ampere, and ohm react
Ir a weries and parallel ~ivcuit. This skill must be

accow, 1ished within a time period specified by the

i tructor and mecting his standards of achievement.

F-. . the glossary furnished by the instrvctor, the student
1111l reproduce anv designated symbols within a specified
tine period with »n accuracy of 100 percent. .

Fron a volt-ohm meter furnished by the insttuctor, the
student will locatg the prover place. and procedure to get E

. 1 velt reading and give an explanation of the use of an

o,

ERIC

Aruitoxt provided by Eic:

ohm meter, This nust be done within a specified time with
ar acenracy of 100 parcent. .

fliven the formula for Ohm's Law, the student will work five
problexs within a ‘time period gpecified by the instructor
witl, an accuracy of 100 percent.
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7¢. Given o Natienad Llectrical Code book, the student will
find the curreat=carrving capacity of #14 wire within a
tine period ~pecified by the instrucvor with an accuracy
of 100 percent. -
8c¢. The student will deseribe verballv and/or in uriting,
within a tine piriad \pnCJTLGd by the 1nbtructor, a split-
phase motor. . . N "
¢, The student will describe in writing and/or verbally,
within o tine period specified by the instructor, the
purposc of the temperature control and.how it is connected
in the unit. .
10c. The student will describe in writing and/or verbally, -
within a time period specified by the instructor, the
“function of and operation of an amperage, voltage, and
hot-wire tvpe relay. )
1le. TPhe student will deseribe in writing and/or ‘verbally,
within a time period specified by the instructor, the func-
tion and operation of the starting and running capacitor.
12¢. With a contactor and a unit to work on supplied by the
instructor, the student will wire up.and comnect both the
power and control wires on a contactor. This-must be
e done withipea tine period specified by the instructor with
an accuracy of 100 percent.

Unit D: Room Air Conditioners .

Terminal Objective: .

-~

At the end of this umit, the student will define air-conditidning
terms, determine the relative humidity, install a window unit, check
the "split" on a room air-«onditioner, and determine if it is
properly charged. The student will replace a fan motor in a window
unit, find the common start and run terminal.of a compressor, and check
out a unit switch, thermostat, anti~ice control, reversing valve,
de-icer control, and heat pump tLermostat.

Task Jdnalyses:

rRiC

Aruitoxt provided by Eic:

1d. Define air-conditioning terms
2d. Measure relative humidity
3d. Install a window unit
4d, Check unit for cooling capacity
54. Determine the correct charge in a room window unit
6d. Replace a fan motor
.7d. Check out:the electrical system of a compressor
8d. Diagnose a uuit switch
9d. Check out a unit thermostat
10d. Check out an anti-ice control
11d. Explain the operation of a heat pump
12d. Determine the condition of~a reversing valve
13d. Check out a de-icer control
14d. Check out a heat pump thermostat
13d. Devise,a trouble~shooting chart
16d. Interpret-eleciric diagram

9
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\ Performance Obiectives: .

' 1d. From a list given by the instructor, the student will
) define air-conditioning terms wirhin a time period
specffied bv the iastructor with an accuracy of 100
"percent. o .
2d. Given a2 Usmoeastration by the instructor, the student will
determine, to the satisfacticn of the instructor, the
relative humidity. . o,
. 3i. Civen a demunstration by the instructor, the studeat will .
t1nd the hest suitable location and install a window unmit,
to the satisfaction of the instructor. W
. .. -iiven a lecture and demonstraticn, the student will check
1o the satisfaction of the instructor, the "split" on a
. Yo. 1 air LOhdlLlOﬂer. o
S Zi. Vter instracior's lecture ana’ relative information, the ’ -
A " wtudent will determine the correct-charge in a room -
. - window unit, wvithin a specified time period. \
~ bc.  lhe student will check out the electrical system. of a
- compressur, to the satisfaction of the instructor, by
flndxrg the common, Start,:and run termxnal
7d, Within a time period, spec1fied by the instructor, the
studeiit will diagnose a unit switch after being given a
lAbt ol procedures.
* 3d. After a lecture and demonstration from the instructor,
_ the student will check out a unit thermostat, to the
" satisfactton of the instructor.
¢d. After an instructor's demonstration, the student u111

“

checl out an anti-ice control, to the saflsfactlon of . N .
instructor. ° - D
lud. After receiving all needed relative information, the -
e student will explain, tO the satisfaction of the instruc-.
' o - tor, the operatlon aof a heat pump.
- 1id. TFror an instructor's procedural guide, the student will
, determine, tO the satisfaction of the instructor, the - .
N .« condition of a revefalng valve. : - T Ly
- . 12d. Frem an instructor's procedural guide, the student will )

 check out a de-icer control, to the satisfaction of the 1
instructor.
ild. Fron procedyral steps furnlshed by the 1nstructor ~ the : o ]
|
1
|
|
|
4
J

. . student will check out a heat pump thermostat, to the
sat isfaction of the instructor. . .

14:. after lecture and demonstration, the student will make,
o the satxqiactton of the instructor, a trouble-shooting
caart.
‘ 154, From a list pgovided by the instructor, the student will
interpret electric diagrams within a time period speci-
fied by the instructor.

had -
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Criterion-Referenced Medsures:

+ 1d. ¢ The student nust, define—the terns within a time period
specified by the xnbtruetor thh an accuracy of 100 _

) ' percent. . . . .
) ) 1. Dry bulb temperature ) :
2. Air moisture R -
3. Dew point ' ) . Ct
.. 4, Wet bulb temperature )
- ) 5. Humidity

6. Relative humidity
2d. Given a sling psychrometer andwaﬂpsychrometric chart, the
student must mecasure relative humiaity within a time
- - period SpeCIfled by the instructor, to the satisfaction
of the instructor.
- 3d. The instructor will furnlsh the student with a window-air
- ' conditioning unit, tool box with hamd tools, sealing
. compound, 1n§tallation tape, and a manufatturer's
3 installation instructional guide. The student will
install a window unit within a tlme period specified by
the 1nstructor.
4d, The instructor will furnish the student with a thermp— .
meter and a window unit. The student will take the - -
"split" to determine the unit’s cooling capacity within .
a time period specified by the instructor. )
5d. After being furnished a tcol box, gauge manifold, and

. * - _hoses by the instructor, the student will hook up the )
gauge manifold to the unit and read and determine if o ’
, the unit is properly charged within a time period
. - " specified by the instructor. \
6d.. After being furfished a tool box containing basic tools .
and a set of long allen wrenches, the student will Z
. replace a fan motor in a window unit within a time period .

. specified by the instructor.
7d. After being furnished a volt-ohm meter and a defective
-compressor, the student will determine if it is open,
- , shorted, or grounded, within a time period designated by
the instructor with an accuracy of 100 percent.
8d. The instructor will furnish®the student with a volt-ohm
meter and a defective switch. The student will determine

- _" if 1t makes on all positions and explain the fault of
the switch within a time petriod specified by the . .
instructor,

9d. With an ohm meter, tool box with basic hand tools and ice
- water, the student will determine if the pdints of the
thermostat will open and at what temperature. This
skill is to be accomplished within a specified time as
i directed by the instructor. .
. 10d. The student will check out an’anti-ice control furnished
by the instructor and report its condition-~defective or
not, wlthxn a time pgriod specified by the instructor.

11




the satisfaction of the instructor.
1¢4. The instructor will furnish . the student with a window
. liwat pump unit. The student will check out the reversing
- - . valve to determine if it is defective within a time
period spec1f1ed by the instruLtor.
13d. The Instructor will furnish a cool box equ1pped with basxc
- - hand tools, a vo‘t—ohm meter and window heat pump-unit.
The student will diagnose the de-icer control, within a .
. ~ time period bpecifxeu by che instructor, to determine its™
rondition.
1%!. The student will determineg if the thermostat will operate— -~ —— - -
- . on eitier the eoolznb or heating cyrle and give an
“ explanation of the test to the instructor after .being
‘ “yrnished the proper ,tools, materials, and equipment to
make the test.
154. ‘hc student will make a list of ten different troubles’ s
hat could occur 'in a roor window=unit=-lict the trouble
nrobable cause¢, and the remedy within a spec1f1ed time
. period. .
) ' 164. The student must make a schematic wi;ing diagram of a
: window unit using a un1t switch, a P.S.C. motor for ‘the )
~ compressor, fan motor, (the fan motor to.be single speed), .
a thermostat, and an overload. This work must be
completed within a time period- spec1f1ed by the instructor.

-

¢ "
- - B - g e ~ - 1
- . lid. lIne student t i1l describe in-writing and/or verbally the -
: - operations of a4 heat puump withir a specified tlme and to . -
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[ R Unit L: Centra{_Air-Cpnditioning Units
j

-

y - Terminal-Objective:

At the -completion of this unit, the student will define
central air-conditioning terms, inspect jinstallation of a unit,
and keep a unit up by changing filters and cleaning condensate X
. line. The student will install refrigeration gauges and test the -
- compressor. He will determine the proper power supply and check
"~ - the operation of electrical component parts. The. student must °
compute heating and cooling loads and determine the size of each‘
duct . . - .

-

-
Vo

Task Analyses: —~ ~————— -

le.. Define central alr-cbnditloning terms -
2e. Check filters in a céatral unit

Je. . Clean out condensate line

4e, Inspect field installation of a central air-conditioriing -

unit
'50. Diagnose a central unit for proper freon pressure
- . fe. Diagnose a compressor for a short, open; or ground
7e. Determine the efficiency of an air=cooled condenser
8e. Check the pressure drop across an evaporator -

9e. Détetmine how different metering devices work in cemtral .-
- air-conditioning unit

.o~

R S 10e. *Determine proper power supply ' .
~ lle. Diagnose 4 transformer =~ - “ : -
e 12e. Détermine the operation of electrical- cempoaent parts: -

- 1. Potential relay - ] -
: 2, Start .capacitor

S ' . 3. Contro¥ relay « i i ]
. ' ~(L, Airstats '
T v 5. Solenoid valves g '

>

13e. Determine the operation and function of a fan~coaling
. . . relay, compressor contactor, and a room thermostat
AN ’ l4e. Detormine the operation of eleotrical prdtecting devices - *~
A 1; Low pressure cutouts
2. High pressure cytouts ) .

3. Amp overloads *, ) "%
.. e * *« 4. Amp relay ' -
) 5. Terminal overloads . - s
' \\\\\15e.' Make a schematic wiring diagram - ' .
L. . 6e. Solve environment control problems with the use of a )

psychrometric chart
17e. “Compute the heating and air-conditioning loads for a

’ , house ) -
18e., Des a duct system . ; .




s
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Perforrance Ubjectives:

-
»

-

Q

ERIC

LA FuiToxt Provided by ERIC

-

Y.
-t

e

.

G,

-

-
(A

- . .
trom a list given by the instructor, the student will
define, to the satisfaction ot the instructor,.central
air-cunditioning terms. L.
Given 2 demenstration by the Lnbtructor, the atudent will
remove, check, and replace a new filter," if it is
nccessary, to. the satisfaction of the instructor.

Given a dgmonstration by the instructor, the student will
«lean out a condensate line on a central air-conditioning
unit, -to the satisfaction of the instructor. i

After relevant study, lectures,- and audio-visual aids,
the -student will inspect a unit installation and submit

a written report to the instructor. This report must -
meet the standards outlined by the instructor., -

.-——5e7——;;¥ea_«_4emuus;xaxinn;by,nhg.ins;zpcggg, the student will

1nstall, to thessatisfaction of the instructor, ]
reirigeration gauges on-a central unit to determine if it
is properly charged, )

Given an instructor's demousttation,- the student will

maPe all three electr1ca1 tests (short, open, or grdund)
on a compressor from a central unit. This work must be
coppleted to the satisfaction of the instructor.

"Given information through lectures, independent sfudy, and -
audiov=-visual aids, the btudent will inspect and determine
if-an air-cooled condenser is efflcient to the satisfac-

T —tion of the instructor.

s8¢

Given an instructor*s 8emonstration, the student will take

e

10e

7 static pressure drop reading across an evaporator, to the’

satisfaction of the instructors — - -—-—- —_—
Given relevant informatjon, the student will detefmine if
a T.X.V., R.F.C. line, or a capillary tube is functioning
rroperly, to the satisfaction of the instructor.

Given information through lecturz and references, the
student will check to determine if the-unit has.the proper
power suv~lv, fuses, and traneformer, te the satisfactioﬁ
of the instructor.

Given an instructor's demonstration, the student will
cheek nut and determine if a transformer is defective, to
the satisfaction of the instructor.

_Given relevant infermation, the student will explain, to the

satisfacgion of the instructor, the function and operation
of the following electrical "component parts._ ..

1. Potential relay -

2.. Start capacitor

3. Control relay

4, Airstats

5. Solenoid valves

Given inforimation through lecture and independent study,

the student will explain, to the satisfaction of the instruc-

tor, the functior and operation of a fan-cooling relay, .

" compressor contactor, and a room thermostat.

¥ N -
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- - -
Given relevant information,  the student will explain, to
the satisfaction of the.instructor, the function and N :

1.
2.

4.
5.

3.1

Low pressure cutout
High pressure cutout

Amp overload
Amp relay -

- Terminak overload

.

aoperation of the following electrical protecting devices:

15¢.

® 1l6e.

. ' . Criterion-Referenced Measures: : . . .

. the,_satisfaction of the instructor, with the use of a
'psydhrUNECTTt“Chart.

From a list of component parts, the student will make, to
the satisfaction of the instructor, a schematic wiring -
diagram of a central air-conditioning unit using.the |

_symbols from references and lectures provided by the . -
instructor. :

Given information: through lecture and independent study,
the student will solve environment control problems, to

Given _the necessary charts ot the blueprint and ‘

JOb speeiflcatlonb. the student will compute the heating

and air-conditioning loads for a house, within .a time

period specified by, the instructor, to the satisfactfon - —
of the instructor. . .
Given the necessary background information, the student

wily design and determine the size of each duct, within

a time period specified by the instructor, to the . - e ‘

satisfaction of the instructor.

_-4-\ | o

. —te+—TFhestudent - wt}%—deﬁaae-the—ée&%ewing-aif-conditioni

terms within a time period specified by the instructor
with an accuracy of ‘100 percent, ; N

1.
2,
3.

. 4.

5.
6.
7.
8.

Plenum
Condensate line
Dehumidifier
Dew point

Duct

Filter
Fréeze-up

Heat load

10.
11.
12,
13.
14,
15.
16.
17.

Humidity

Relative humidity
F.P.M.

C.F.M.

Grille

Register
Diffuser

Static pressures

2e.
3e.

be

After checking a filter in a central umit, the student
will eithet clean the old one or replace it with a'new
one within a time. period specified by the instructor,

to the satisfaction of the instructor.

With instructor-supplied tools, materials, and equipment,
the student will clean out a condensate line on a central
air-conditioning unit within a time period specified by
the instructor, to the satisfaction ‘of the instructors

. “The student will inspect an installation }Job out in the

field, making a list of ten possible difficulties that
may result from improper installation within a time

= pertod specified by the instructor, to the satisfagtion
of the {astructor. .

I 15
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Se. With a ‘'set of refrigerator gauges; tool box equipped
o I _ with hand tools, and a-fentral air-coanditioning‘unit,-
- -_.w._ _. * 7 - the student will install the gauges, within a specified
"~ -.._time period to the satisfaction of the .instructor, and
determine-if the unit is improperly charged with freon
gas. ‘- .'ﬁ;'-*"“\a.,\ . . - . e )
6e. - Having been furnished a tool box, complete with hand '
SN . tools and a multimeter, the student will make, within:a.
e " specified time periad to the satisfaction of. the instrug-
N\ .. tor,-an electrical test to .determiné 1f the compressor is
P 1 R C shorted, open or grounded. -7 '
L . v .= Je. With a flashlight, todl bok,”and condensing unit installed
e T TN - ona central unit, the student will list, within a o
TN  specified time period to the satisfaction of the ° .
S O instructor, five conditions that could cause a condenser .
- ., to.operate inefficienmtly. S SR ) - e W
— .o 8e. Given an inclined monometer, a.fl.ashl‘ight', ‘a tool box, . 3
A TN —md a central air-conditioning unit,- the student will Y e e8]
. e \ check, withip a specified time period to the satisfaction
2 of the imstructor, the pressure drop across am evaporator.’
9e)\ Listing at legst five different troubles, probable causes,
- ) ==~ \ and remedies, _the Student will make, within a specified
SO - s ' - ‘time period to the satfsfaction of the instruetor, a
o © " - frouble-shooting"chart on.a T.X.¥. valve, R.F.C. line, ‘and
) a tapillary. tube. ) . - el
o . - 10e. From a list of imstructions on field wiring,-the student

-

e T will give, within a specified time period to the satisfac=’
S T -, - tion ‘af the instructor, the proper sized wire, fuses, and !
: . disconnect switch for a 3 1/2 ton unit. = s
[ Fr=— T TIé0 WItR & VOlT-ONG meter and .tool box equipped with hand
S . . * tools, the student will gheck, within a specified time
L o period to-the satisfaction of the imstructor, a low voltage
.+ . ‘transformer on a central air-conditioning-unit. - ;
L 12e. The stpdefit will describe in writing and/or verbally,
v : " withig -a specified time period to the satisfaction of the '~ ¢
’ B * <« instructor, the use, function, and operation of the
‘ . following elect¥ical component parts: - . '
T 1. Potential relay . .
hat . 2. Start capacitor : - .
' '. 3. ~ Control relay . T Y N ’ R
< - &4, " Alestats
R 5.+ SolenoidYvalves ° . )
S .. 13e. The student will describe in writing and/or verbally,
DR . +  ‘within a specified tiffe period to_the satisfaction of
= . the instructog, the use, function, and operation of the
- following electrical component parts: = . oo
S .. .. 1, Fan-cooling relay - T e
. ot 2. Compressor ceptactor N oW o
) R 3. . Room thermostat T :
. A hd ~
L - ' |
- . t . . . -
x‘ . . ) 16 N s
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l4e. The student wili describe in vriting and/or vetbally. \\ S |
" .., within a specified time period to'the satisfaction of \\
- .. the ipstructor, the use, function, and operation-af the ’ i
o * following electrical protecting devices: s
v . . 1. Low pressure cutout = o )
: ) 2. High pressure cutout Co- ‘ .
S ' 3. Anmp overload - , . -
.. ) © Amp relay . '
_ <. , 5. Aprminal overload . :
e e -.15e, From a.list of ¢omponent parts, the student will draw “
oo -_block form schematic wirfng diagram of a central air- -
conditioning unit within a time peripd specified by the —
S . - instructor, to the satisfaction of the instructor, )
- - - .l6e. With coples of psychromgtric charts, the student will
F - - . solve,, wittin a spec;l fied time period to the satisfaction
- N «0f .the ins! ructor five problems using the charts and
L. e L., instructor-designa'ted problems. . .
17e. With instructor-furnished charts; blueprints, and job- .
o specifications of a house, the student will estimate, . R
within a specified time period to the satisfaction of
-the imstructor, the heating and cooIing loads of that . ‘
’ oL house.
: . v, 18e. *By using an instructor-futnished ductulator, the student . e
" will design, within a specified time period to the -- S
; . : . ) satisfaction of the instructor, the duct system and\ N P
» o Co determine the size of-each duct. . . S

-y
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- At the end of thka'unit,‘the student will be able to obtajn, .
' _ succged, and’advance in the fi€ld of Co@metcialaﬂefrlgeration
' Installation and Repaxr.. .- B}

. o .- .
. ! B ¥ EEFR

- L 7
¢ . . . e’ . . .. - . ] *.

Task Analvses: “ |

_\\-_.. -

.

) . . 1f. Connect and adjust low pressure Lontrol . Y .
. - 2{, connect and adjust dual pressure or combinatidn pressure S -

N . control . S
* Conpect and operate an automatlc magnetic starter and a o e

'threo-phdse starter .
Connect and operaté an automatic magnetic starter and a

bn&—phaSL starter’ ’
5f.., install and operate a natural convection evaporator coil -

Coy . M.

P
-y

3

e ron 6f. install and operate a blower avaporator coil . Ky
ST . \ 7f. Demonstrate’ the purpose and function of mlscellaneous
) Y _‘commercial valves and céntrols . L
. , 8f. Adjust a water .regilating valve . 3 s
S ) ' 9f. . Cogpute the cooling efficiency of a yater towar ; N
. NI PR T0F, . Chieck the efficiency of a water cooleﬂ'eéndenser' ’ . i
“ o llﬁ,g Thrgad galvanized pipe -
+ 4 . * 12f, Deternine standards for' safety code on; mechanical = . . _
‘: ‘ L retrigeration .. ) R
: oo, " 13f. Skgtch a commercial refrigeration diagram‘ ‘ o
. te . 14, Determine local requirements-for commercial refrigeration-- )
- . . installation R
o . «*. - .15f. Determine local réquirements for a multiple system . - e
N 16f. TImstall a solenoid valve on a multiple system o :
. 17f. 1lnstall a two-temperature valve on a multiplé system -
. 18f. Draw an glectrical diagram of a defrost timer on a unit.
) 19f, Draw an electrical diagram of a umit ysing electric defrost -
_ ° 20f. :Take the low operating pressure of a dry beverage cooler T
. .l" 21f. 1Install oil separator on a commeycial unit ; T
) 22£." Make 4 pressure chart om a water cooler . 2 a . T ‘
< 23f. Make an operation data chart ofi a commercial ice maker . =
. A © 24f., Drdw an electrical dlagram of an across~the-line type .o - 4
- ~ starrter ° . .t *
25f. Dbraw'an electrical dipgram of a frozen food display case Vo .o
. 26f. Make an operation data chart on an ice cream cabinet 3
T - A 27f. Calculate a heat load on a commercial cabinet L t 3
. [} ’ - R . Iy N . . k - K
R Performance Objettives: ! .
oo V..~ 1f. Given a lecture by“she-instructor on connecting and - o
. O . adjusting low pressure control, a student will secure data’ ’
' * Lt from a service instruction reference and diagram, to the. s
R T satisfaction of the instructor, an electrical control ° =

circuit using.low pressure controls.
«?



} . . ) 2f. Given, instructor's or service manual directions, a .
| student’ will connect and adjust, to the satisfaction of
' ' the inétructpr, a1 dual pressure coatrol. #
. 3f. Giyven a lecture by the instructor,. a student will make,
. to the satisfaction of the instructor, an electrical
- . E diagram of a three-phase starter, remote switch, and
motor. . )
. 4f. After an instructor's lecture, a student will make,
to the satisfaction of the instructor, an electrical .
al diagram of a single-phase starter, remote switch, and ) ;
e o motor. .
Lt 5f. Given an instructor's lecture and using reference books,
a student will install and operate, to the satisfaction
¢ . of the instructor, a natural -convection coil.

- + 6f. By using reference materials and fnstructor directions,
B h a student will install "and operate, to the gatisfaction
of the instructor, a blower coil.

_— 7€. After an instructor's lecture and by using reference .
materials, a student will explain, to the satisfaction _ .
~ o of the instructor, the purpose -and functions of a low
; . oil cutout control; EPR valve, water regulating valve,
L and_pressure relief devices found in commercial
- refrizeration. ) -
- 8f. Given an instructor's demcnstration em how to adjast a
water regu%ating'valvé, a student will adjust one o a

B : ) unit ising the recommended setting from a service manual,
to the satisfaction of the instructor.’ P )

9f, Givem an instructor's lecture and by using feference
. books,'a student will draw, to the satisﬁéétion of the
instructor, a water circuit and take ;;é cooling
efficiency of a water lower. VAN .
10f. By using reference books and serviceg manuals on different
. types of, water-cooled condenseria/é student will check,
to the satisfaction of the instpdcter, the efficfency
of a water-cooled condénser. )
11f. Given an instructor's demonstfation on threading gal-
vanized pipe, a student will cut and thread galvanized .

‘ " " pipe, to the satisfaction of the instructor.
12f. Given the American'Standard Safety Code for Mechanical
. : Refrigeration, a student will sketch, to the

satisfaction of the instructor, a diagram showing an
indirect, vented, ¥pd closed surface 'system.
13f. Givem a symbol sheet, a student will sketch, to the
/ ’ ) satisfaction of the instructor, a diagram of a commercial
refrigeration system. .
14f. Given a list of information needs, a student will identify
'in writing, to the satisfaction of the instructotr, five
V. . "1ocal requitements fog constructing a commercial-
. refrigeration system. The information must cgnform to
the local Commercial Refrigeration Code.

£
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i. Civen 1 list of information necds from thé lotal code, a
student will identifv in writing, to the satisfaction of
tiie instructor, thiee local requirements for installidg
4 wultiple systew, The informatiorn must conform to the * =
- focal Plumbing Code. - ;
1Y, Given a lecture and reference books on a multiple system, -
4 student will install, to the satisfaction of the %
instructor, a solenoid valve on a multiple system
17f. UGiven an ifstructor's lecture and by using reference
materials, a student will install, within a specified
tire period to the satisfaction of the instructor, a - s
w’'c-temperture valve on a multiple system.
1sf., f%iven a lecture and reference books on hot gas defrost
» units, a student will draw, to the satisfaction of the N
instructor, an electrical diagram of a unit using a , ) /
Jefrost timer to defrost a unit by hot gas.
19{, tiven g lecture, a student will draw a diagram, -to the
satisfaction of the instructor, of aa electrical defrost

svVsient.
) 207, tiven a leuture and reference materials, a student will
install gauges on a dry beverage cooler and record the L

operating pressures ot that cooler, to the satisfaction
of the instructor.
. 21f. UGiven an instructor's lecture and reference books, a
student will install, to the satisfaction of the ~
instructor, an oil separator on a unit. :
22f. Given a manufacturer's®service manual, a student will
. make, to the satisfactipn of the instructor, an operating
. pressure chart of a water cooler.
23f. Given a lecture and a manufacturer's_manual on an ice
maker, a student will make, to the satisfaction of the
tnstructor, a data chart of a commercial ice maker.
/ 24f. Given a lecture and reference books, a student will draw,
to the satisfaction of the instructor, a diagram of a
starter used on three-phase units. .
25f. Given a lecture and references, a ‘student will draw, to -
the satisfaction of the instructor, a diagram of a
frozen food. display case.
26f. Given a lecture and a manufactyrer's manual of an ice
: cream cabinet, a student will make, to the satisfaction .
of the instructor, a data chart on an- ice cream cabinet. :
27f. Given access to charts provided in reference books, a
student will calculate, to the satisfaction of the
) . instructor, the heat load of a commercial cabinet. -,
. ( il
Criterion-Referenced Measures: ’

. 1f. With a service instruction reference for a specific make *
J and type of low pressure control, a student will connect
and adjust it. The unit must cycle at the correct
temperature- called for in the servige reference. All
activity must be completed to meet with the instruztor's
standards of achievement. - |

20 |
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Aruitoxt provided by Eic:

to
-
.

3{.

4f,

5f.

6f.

7f.

8f.

9f.

A student will . ike o wiring disgram of a unit using.a -- .
dual pressure control, adjusting both high and low -
pressure settings according to instructions in manual

or according tu instructor's directions and standards. .

A student will connect -« tarce-phase starter, a remote )
switch, and a thrve-phase motor, connecting the equipment
according to diagrum. The student will energize the .
circuit after the preliminary work is checked by the

instructor. This must be completed within a specified

time period to the satisfaction of the ins®ructor.’

A student will conncct a4 single-phase starter, a remote .
switch, and a single-phase rotor, connecting the equip-

ment according to diagram. The circuit will be energized

after connections are checked by an instructor. This -

must be completed within a specified time period to the
satisfaction of the instructor. )

An instructor will make .1 Specific assignment as to

equipment to be used and job lecation. A student will
ingtall, to the satisfaction of the instructor, a :
natural convection coil, operating the unit until the

desired temperature is reached. . .

A student will install, to the’satisfaction of the .
instructor, a blower evaporator coil, connecting the

blower electrically to the unit, operating the unit until

the desired temperatuve is reached. )

A ‘student will describe in writing and/or verbally, within

a specified time period to the satisfaction of the instruc~ 2
tor, the purpose and function of the valves listed below:

1. Low oil cutout contrcl .

2. EPR valve

3. Water regulating valve .

A student will adjust, within a specified time periad to

-

_the satisfaction of the instructor, a water regulating

valve on a R-22 system, using the recommended setting

from a service manual. . ) .
A student will compute, within a specified time petiod '
to the satisfaction of the instructor, the cooling
efficiency of a water tower assigned to him by an
instructor by using the following formula:

1nlet Wwater Temp.~-Basin Water Temp.
efficiency = * X 100 .
Inlet Water Temp.-Entering Wet Bulb Temp.

v

Using. the necessary tools and equipment provided ﬁ; an .
jnstructor, a student will check, within a specified time

period to the satisfaction of the instructor, the

efficiency of a water-cooled condenser. . .

Using the necessary tools and equipment provided-by an
instructor, a student will cut, within a specified time

period to the satisfaction of the instructor, two

pieces of galvanized pipe and using a reamer, ream out

the burrs and thread both pleces.

. 21
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161,

171,

Q

LRIC

v

v otuilent will use the Auterican standard Safety Cpde for
eohanical Refrigeration to identify in writing, within a,
specitied . time period to the satisfaction of the imstructor,
the specific code requirements for relief devices. <

\ student will make a diagram, using correct symbols of a
comaercial refrigeration unit, identifying a thermostat, :
thgrwostatxu expansien valve, dryexr, strainer, finned-type-
cuoling unit, natural convection, and a water-cooled
coadeasing Unit.  This must oe completed within a specified
Eimc period to the satisfaction of the instructor.

tsne 2nv local code, the student will identify in writing,
within a specified time period to the satisfaction bf the
instrictor, five local requ1renentb for constructing a
commercial refrigeration system.
Veine information provided by an 1nstructor, the student
v'ill identifv in writing, within a specified time period
to the satisfaction of the instructor, three local "
requirements for installing a multiple system.
Using the necessary tools and equipment, the student will
locate, within a specified timfe period to the satisfacticn
ofe the instructor, the correct positlon for and install the
solenoid valve on a multiple system.
Using the necessary tools and equipment provided by an
instructor, the student will install, within a specified

etime period to the satisfaction of the instructor, a

two-temperature valve on a multiple system. -
The student will draw, within a bpec1fied time period to
the satisfaction of the instructor, an’ electrical diagram
of a hot gas defrost unit using a defrost timer.

The student will draw, within a specified time period to
the satisfattion of the instructor, an electrical diagram
of an eiectrical defrost system.

The student will install,~within a specified time period
to the suatisfaction of the instructor, the gauges and
recard the pressure and temperature using the necessary
tcols and equipment provided by an instructor.

Tihe student will install, within a specified time period
to the satisfaction of the instructor, an oil separator
en 1 commercial unit using tools and equipment provided
bv an instructor. i

The student will make, within a specified time period to
the satisfaction of the instructor, a chart to determine
the average pressure and average cut-in and cut-out
temperature on a water cooler.

The student will make, within a specified time period to
the satisfaction of the instructor, a data chart of a
commercial ice maker taking the following readings:

‘suction and head pressure, length of each cycle, freeze,

defrost and harvest.

22
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25¢.

26f.

T27f.

L3

The student will draw, within a specified time period to
the satisfaction ‘of the instructor, a diagram of an
across-the~line type starter using a three-phase type
compressor with dual, pressure control.

The student will make, within.a specified time period to
the satisfaction of the instructor, an electrical-diagram

‘using correct symbols of a frozen food display case.

The student will make, within a specified time period to
the satisfaction of the instructor, a data chart of a -
commercial ice cream cabinet, recording pressure,
temperature, and cycle time.

The student will calculate, within,a specified time period
to the satisfaction of the instructor, the heat load of a
commercial cabinet 5' X 7' X 10°'.

]

- . -
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L Th=CoND LT N ING AL REFRLIGERAITON TECHNOLOGY CURRICULUM

Tue dir-tonditioning and Refrigeration ch@nology Program is a

two o.oadertic vear program which leads to the Associate in, Science
vrvieo . Jhe procram s oriented towards specialized training and
de ', 1 wel” s squipment selection, cost estimation, and

it Mication,

- -

»

|
|
|
|
|
\
|
\
| ) edu atiop in oir-.vaditjening and refrigeration system layout and

Toorhe fresiman Tyedr, che studeut is exposed to the more funda-
neatat cour se o, Which are desigied to provide the technical "
pa bonional nenJed for the specialized training which follows in the

>op'y are year, arony these courses are mathematics, English, and
rasicola.r=corditiveing and refrigeration courses, such as psychro-
. seotrics tproperties of moist air), themodynamics, and heat transfer.

selested courses, taken in-the freshman year, are integrated
with Labor.atory, classes, which are designed to re-enforce the
colcepts oresented 1n the associated lecture.courses. For example,
. “thermodvnamics (which is primarily a study of heat and work), has
13 its counterpart, a laboratory session in which the student
. erforms experiments utilizing air-conditioning and/or “efrigeration-
equipment. In the laboratory sessions, the student becomes aware
of the applications of the principles of thermodynamics to the
air-conditioning and refrigeration field.

in general, the scudent performs work of a more quantitative
nature, such as-'problem solving (associated with system processes),
. heat iny and cooling loads, air supply, and the trancfer of heat.

In the sophomore year, the student is exposed té courses of a
nore practical nature, which contain the latest material taken from
the air<conditioning and refrigeration industry. During the two
sophomore scmesters, the student is involved in the following areas
nf the curriculum: -

1. “he selection and optimization of equipment

J« Estimating:

. (a) utest estimation
(b) Heating and cooling load estimations

3, "Troubleshooting" commercial Systems

4., Planning, layout, and design of air-conditioning and
refrigeration systems: .
(z) System componcnts
(b) Duct design
(c) _Air distribution .
(d) System controls

"The student performs experiments‘in several of the sophomore courses,
which deal more directly with the air-conditioning and refrigeration
industry. The laboratory work associated with the lectures, on the

| . sophomore level, is designed,to provide the student with practical

| experience in the above areas of the curriculum.

. 25
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9n the Associate Degree level, the following methods are used
as measures of student conpetency: ®

1. In cliss, written tests
2. Homework ahbl inments

3. 'Laborator) repQrts . s
4. Design projects :

In evaluating student performance, written test grades consti-
tute sixty percent of the final course grade, homework grades provide
fifteen percent, and laboratory report grades provide the remaining
twenty-five percent; for courses where metfiods 1, 2, and 3 above,
apply. For courses in which only methods 1 and, 2 apply, eighty-five
percent: of the final course grade is obtained from written testc,
while the remaining f1fteen percent is obtained from homework
assignments. .

Courses, in which design projects are submitted by students,
are conducted so that the students are continually working on the
projects throughout tne course. The project is submitted to the
instructor before the end of the semester. All projects are worked n
on outside of class, but progress by the students is discussed in
class. Design projects-constitute fifty percent of the final course
grade, class tests provide forty percent, while homework assignments
constitute the remaining ten percent. The foregoing discussion is
appropriate when methods 1, 2, and 4 are utilized in the course.
When methods 1, 2, 3, and 4 are used in a course, the following:

divisions for determining the final grade are used:

L. Tn class, written tests - 30%

2. Homework assignments - 10% )

3. Laboratory Teports .~ 20% .
4, Design projects - 40% N

The above methods are.effective in measuring student competency,
since a substantial portion of the material contained in the curriculum
is of a practical nature, that is, it correlates directly with that
which the student will be confronted with in industry. A prime
example of this correlation is the layout .and design of air duct
systems by the student.

The student acquires the skill and confidence ,in duct design work <
to cope with the problems associated with this type ‘of work, after he ~ ° f%‘
graduates and enters industry in this capacity. In other words, the Lo
student will be qualified to fill a particular position, with a : ‘%1§
minimum of training.

v t, ’

The air-conditioning and refrigeratfion technology program, as . s
presented in the foregoing discussiod, forms the basis of an effective'’
competenc.y-based curriculum. . . .

26
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* ALK-CONDITIONING- AND REFRIGERATION CURRICULUM i

- . »
)

*  FRESHMAN YEAR 4 5 ,

ol

First bHemester ' Semester nours

“ . . B . |

) Urientation 1 |
S Principles of Air Conditioning 3
Architectural Drawing 4

Basic Electricity arnd Zlectronics 4 b ‘
. “"  English Compusition 3
Mathematics ‘(Algebra and Trigonometry) 4

. ' - TOTAL 19

<

Second Semester

Thermodynamics ° . .
Heat Transfer *
Retrigeration Cycles and Equipmerrt
Principles-of Controls Electricity)
Technical Writing (English)
Mathematics for Air-Conditioning

TOTAL 19

- . [y ]

Total hours for freshman year: 38 ' . -

, . SOPHOMORE YEAR.

First Semester

Absorption Cycles and Equipment I 2
Equipment Selection and Component Balancing 4
ir-Conditioning and Ventilation Systems 5
History (U.S.) e _ 3
Physics . A

! -

-+ TOTAL 18

Second Semester

Absorption Systems II - 2

Air Distribution Systems < 4

Air-Conditioning System Design 4 .

Electronic and Pneumatic Control Systems 3 .

History (U.S., A Continuation) 3 |

Total hours for sophomore year: 34
TOTAL HOURS FOR DEGREE: 72 : ) - |

.. 27 .
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© OB DESCRIPTION: ‘ ¢ ‘

JuB H1ILE: SYSTEMs DESIGN TECHNICIAN

A Systems Design Technician lays cut and designs heating,
cooling, and .ventilation systems which will maintain specified
interior Lcmperatures, humxdxty levels, air movement, and cleanli-
ness. lle is able to determine the needed cooling or heating
capacity of alr—uonditxoning or refrigeration units, respectively to
maintain the required internal conditions within the conditioned
space(s). He is able to provide prelimingry skeétches of proposed °
svstems to clients, to meet their specifications. He has a .
tundamental knowledge of electricity, psychrometrics (properties of
moist air), sound control, heat transfer,.fluid flow and thermo-

@famics, as applied to the air-conditioning and refrigeration -

industry. He is able to select "auxilliary equipment, such as motors
and motor controls,” pumps, and drive arrangements,, as well as the
refrigerants, 0ils, and brines to be used in such systems.

L4

-A Systems Design Technician has sohe ‘knowledge of duct design
procaeduces, and oftentimes must 1ay out and design the duct work,
especially when dealing with small systems. The layout and design .
of piping systems for refrigergtion systems are often designated
Jduties of the Svstems Desigm Technician, although in large systems,
the Piping Design Technician performs these functions.

The Systems Design Technician is employed by consulting
engineers, mechanical contractors, equipment manufacturers and
dealers, and industrial firnms.,.

- '

-

In addition to the above duties, the Systems Design Technician
may be required to perform cost estimates on all or part of a given
svstem, depending on the ‘size and_complexity of the system.

The Systems Design Technician usually works under the -
supervision of a Desigh Engineer. He applies his technical skill
in performing seni-professional and scientific functions, largely
on his own initiative. N :

- \

N

Task Analyses: N :

-

. N\

Draws preliminary system sketches.

Determines total cooling and ‘heating loads.

Sclects system type (vapor-compression, absorption, etc.).
Selects equipment from manufacturers' equipment catalogs.
Designs and lays “out Simple duct: gystem.

Makes equipment cost analysis. "\

Determines location of system components.

Selects auxillary equipment from manufhcturers' equipment -
" catalogs. ° .
9. Selects the type and location of system controls (if
" - applicable). N
10.' Draws final layout.of completed system design;

A ~J VW ko~
)
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TERMINAL ‘OBJECTIVE:

’
s

The student will be able to lay out and design basic air-

-

conditioning, refrigeration, and ventilation systems. 2

PERFORMANCE OBJECTIVES AND CRITERION~-REFZRENCED - MEASURES :

¢iven heating and cooling load estimation forms, manufacturers'
equipment catalogs, and tlie necessary design specifications, with
the aid of a slide rule or calculator and design data: ’ )
© - < ) -1
‘ 1. The student must be able to determine the heating and/or
v cooling capacity of air-conditioning and refrigeration
equipment needed, within a time peried specified by the
instructor, with an accuracy of 90 percent.

2. The student must be able to select the basic components of
air-conditioning, refrigeration, and ventilati stems—~
from manufactu{gﬁgﬁ,gquigmeaE*c ogs, within a time _

___speeified by the instructor with an accuracy of 100 percent.

- o 3. The student must be able to select auxiliary equipment for

-

. aix-conditioning, refrigeration, and ventilation systems,
within a time period as specified by the instructor. The
* < selection is to be made to the satisfaction of the .
instructor. -

4, The student. must be able to lay out and deéfgn normal
air-conditioning and refrigeration piping systems for'
refrigerants, water, and/or steam, within a time period
specified by the instructor, the duratior of which

- depends on the complexity of the piping system. The
layout and design must be performed with 90 percent
accuracy. . )

5. The student must be able to select the type or types.of -
air-conditioning, refrigeration, and ventilation system(s)
to be: used for specific applications. The selection is
to be made to the satisfaction of the instructor, and
within a time peridd as specified by the instructor.

6. The student must -be able to estimate the heating and
cooling load for a conditioned space(s) within a time
period specified by the instructor, with an accuracy of

. 90 percent. ° :

7. The student must be able to draw preliminary sketches of
air-conditioning, refrigeration, and ventilation systems,
within a time period specified by the instructor, with

“ no specified accuracgy. t

8. The student must be able to lay out a completed drawing
of a complete system design, within a time period
specified by the instructor, with an accuracy depending
on the size and type system involved.

y




-CRITERION TEST ITEM: :

Given the building plan of a restaurant which is to be air-
_ conditioned during the months of June, July, and August and the
degign data listed below and diagrammed on page 31.

Building Type:
Location:.

Outside Walls:

.
<

-

~. -Partition Walls:
3

Doors to Kitchen:

i

Roof and Ceiling:
ﬁindows:

Wind Velocity:

F}oorf

Entrance Door:

.
s

Number of Patrons:

Number of
Waitresses:

Number of
Cashiep§:

. . . " Q

Restaurant.

New Orleans :* . o
e }

4" brick, 6" hollow tile, plastered on : .

inside o

2" X 4" studs, wood lath and plastered on e

both sides ‘

6' X 7' double maple swinging doors

Flat roof, 3" concrete,'stéel joiats
hung ceiling

[N

1/2" plate glass, 6" high, set back 6"
with white cotton curtains

4

)

7 1/2 M.P.H.

4: concrete slab, with 2" fiberglass sheet
insulation . .

4' X 7' double insulating glass with a
1/4" air space

80 .
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Using the agpropriate reference tables for obtaining any
additional design data needed, determine: .
1. The total heat gain for the restaﬁ;ant, in BTU's peg hour.
2. The tonnage of the air-conditioning unit required, in tgns.
3. The basic components of the system, and their locations.

4, "The type of system to be utilized (vapor-compression or
absorption, single or dual duct, etc )
5. The duct sizes, in inches. .
6. The required CFM to be delivered to the servicing area,
in cubic feet per minute.
7. The type(s), sizes, number of oullets, and locations ol
all air duct outlets to the serving area.
- Le)
Select a central air-conditioning system for this design.
This design is t8 be completed out of class, ‘and .turned in to the
instructor within one week.

<
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JOB TITLE: DUCT DESIGN TECHNIGLAN o .
JOB DESCRIPTION: ’ g i .

A Duct Besign Techniclan usually works under the supervision
of an engineer in laving out and designing the air duct system for,
air-condxtionxng (both. heating and cooling), and ventilation
systems, tThey are employed by consulting engineering firms,
mechanical contractors, air-conditioning dealers, and equipment
manufacturers. . p T .

. . * “
. The dutjes of a Duct Des1gn Techniciah involve duct system
decigns for resident‘ll commercial, and industrial applications,
anc in many instances), speclalization in one of these areas. The
technician has a working knowledge of drafting, duct design .
procedures, basic 2ir flow systems, as well as a knowledge of air e
distribution patterns and their applications. He is able to )
design ductwork according to specified design data apd specifications,
and oftentimes, must modify existing duct systems. An important : °
Qnsideration in his work is the adherense to local codes: and
standards. Dutt material selection, and system cost estimation are
sometimes designated as duties 'of the Duct .Design Technician,
espécially when desigmring smdll systems. )

A

TASK ANALYSES: L .
[

1. Studies the build1ng plan and arranges the positions of the

T air supply outlets to provide’ the proper distribution of
cair-within conditioned spaces.

. 2.~ Selects air outlet sizes and the number to be ugcd, from
manufacturers catalogs. °
3. Draws preliminary sketches of the most-efficient duct
. systems, while maintaiping simplicity in design.

4, Calculates the sizes of all main and branch ducts by one
of the £ollow1ng design methods, or any modified version
of the following meghods:"

‘ (a) Equal friction :
(b) ‘Velocity redaction v
. (¢) Static-regain. . - )

5. Determines the .total static pressure loss for both the
supply and return ducts. v

6. Provides for noise attenuation in high velocity duct. ¢« .
systems, by specifying sound absorbing devices to absorb
low frequency fan noise.

7. Determines heat gains or heat losses from duct work.

. 8. Determines duct insuldtion type and thickness required for

duct work in unconditioned spaces.

. . .

TERMINAL OBJECTIVE. . -

“ 4

.The student will be able to apply ‘the basic design principlcs
of air-conditioning (cooling and heating), and ventilation duct
design, in the design of low and high velocity duct systems.

. B N L
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PERFORMANCE OBJECTIVES AND CRITERIOX-REFERENCED MEASURES:

Given the building plan and necessary design data, with the aid
of a slide rule or calculator, and basic drawing equipment: B

: 1. The student must be‘ able to select air diffusing eqyip
; : such as duct air outlets, and their locations, forlproper
air distribution to‘conditioned spaces, within a specified
time period, the duration of which depends on the complexity
* of the system, and as specified by the in~tiuctor. He
! be able to make the select1on with an accuracy of 90 Tk,
“percert. -
2. The student .must be able to determine the following duct
design parameters:
(a) The volumetric air flow rate ghrough main and branch

ducts
v . (b) The duct dimensiohs
¢c) The air velocity through mailq and branch ducts
’ - (d) The static pressure drop for the supply and return

ducts within a specified time period, the duration of
which depends on tte complexity of the duct system,
and as specif1ed by the instructor. ' Parameters must
be determined by the student with an accuracy of
. 90 percent.. * '
T - 3. The student must be able to select sound absoﬁbing equipment
for noise attenuation in high velocitw duct systems, with
an accuracy. of 100 percent, within a time period as
specified by the imstructor.
4. The student must be able to determine the heat loss or gain
. from uninsulated and insulated ducts, within a time period
. as specified by the instructor, with an accuracy of 90
percent.
5. The student muSt be able to determine tﬁe type and thickness
' of duct 1insulatisn which will reduce cge heat loss or heat
‘gain associated with uninsulated duct work which runs
through unconditionad spaces. He nust be able to select
the proper insulation within-a time period as specified by
: the instructor with an-.accuracy of 90 percent.

cmmuon TEST ITEM: ,’ ’

Given the supply duct system for a small office building, as
shown in the diagram on page 34, with the following specifications.
Y . L 4
1. Ceiling diffusers having a pressure'drop of .40 inches of
water ' ;
2. Duct width must remain consLJnc at 14 inches
. -,
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- Using the static-regain method of design, determine:
1. The volumetric flow rate (CFM) of air in each duct sectionm, . §

in units of cubic feet per minute.
2. The rectangular dyct dimensions of each duct section, in

units of inches., -
3. 'The velocity in each duct section, in units of feet per

minute,
4., The static pressure drop for the supply duct, 1n units of .

inches of water gauge.




JOB FIMLE: PIPING DES1GN TECHNICIAN

JOB DESCRIPTION:

& Piping Design Technician lays out and designs tefrigqgga“’
water, hrine, and steam piping systems for air-conditioning an
refrigeration applications. He is able to optimize the sizing of
all piping lines, elbows, and fittings with respect to economics,
friction losses, and cil return. He is able to determine the most
efficient (but simple) piping system configurations. He has the

- ability to draw complete piping systems to specifications (and to
scale), which conform to local codes and standards. He is .able to
select piping system components, such as elbows, fittings, pipe,
and all other necessary accessories. .

. The Piping Design Techhician, usually working under the
supervision of a Design Engineer, is employed by consulting
engineering firms, mechanical contractors, equipment manufacturers

N and dealers, as well as chemical ptocgssing firms. . .
Ip addition to the above duties, the Piping Design Technician

may be required to perform cost estimates, to make .provisions for

vibration and noisle reduction, and to determine pipe insulation

requirements, for air-conditioning and refrigeration systems. .

TASK ANALYSES: %

1. Draws preliminary piping systems, including all fittings,
elbows, valves, and accessories. -
2. Determines the pipe dimensions for all sections of piping

systems, for optimal system design. >
3. Calculates the pressure loss for all sections of piping
systems.

D 4. Determines the type and size of all elbows, fittings, and
; _valves in piping systems. ) i
‘ 5. Determines the velocities of refrigerants, water, brine, )
! and steam flows, as well-as flow rates, in all sections
| of piping systems.
3 6. Locates and arranges piping, valves, and other 'system
. cogponents.
7. Specifies piping insulation, where applicable.
8. Selects type(s) of piping material(s).

9. Lays, out final piping system to scale. .
10. Makes cost estimates for piping system materials.
- ~11. Makes provisions for the prevention of excess noise and

vibration in p{ping systems,

-

TERMINAL OBJECTIVE: %

The student will be able to lay out and design optimal piping
systems used. in air-conditioning and refrigeration systems.
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PERFORMANCE OBJECTIVES AND CRITERIUN-REFERENCED MEASURES: )
Given a building plan of space(s) to be conditioned, with air-
conditioning or refrigeration equipment located on plan, basic
drawing equipment, necessary design specifications and data, with
the aid of a calculator or slide rule:

1. The student must be able to lay out preliminary piping

o systems, including all necessary components, within a time

" period designated by the instructor (the duration of which

depends on the size and complexity of the system), to the
satisfaction of the“imstructor. - .

2. The student must be able to determine pipe dimensions and
specifications for all sections of piping systems, within
a time period as specified by the instructor, with an
accuracy of 90 percent.

3. The-student must be able to select the type and size of
all fittings, elbows, and valves used in piping systems,
within a time period as specifled by the 1nstructor, with
an accuracy of 100 percent.

4. The student must be able to determine the pressure losses
across all components of piping systems, within a time

» period as specified by the instructor, with an accuracy
of 90 percent.

5. The student must'be able to determine the velocities and
flow rates of refrigerants, water, brine; and steam, 1in
all sections systems, within a time period as specified by
the instructor, with an accuracy of 90 percent.

6. The student must be able to locate and arrange all piring
components, within a time period as specified by the

, instructor, to the satisfaction of the imstructor.

7. The studen® must be able to specify pipe insulation -
(where applicable) as to type, location, and thickness,
within a time period as specified by the imstructor, to

i the satisfaction of the instructor. ’

8. The student must be able to select piping material(s),
within a time period as specifizd by the instructor, to
the satisfaction of the inctcuctor.

9. The student must be able to make cost estimates for piping
system materials, within a time period as specified by the
instructor, with an accuracy of 95 percent.

10. The stu&ent must be able to provide provisions for minimal

vibration and noise by proper piping supports and proper
design, within a time period as specified by the imstructor,
to the satisfaction of the instructor.

11. The student must be able to lay out final piping systems,
within a specified time period to the satisfaction of the

instructor. -

»
!
'



CRITERION TEST iTiM: .

A refrigeration system which uses freon-12 as the refrigerant “
is to operate with an evaporating temperature of 25° Fahrenheit and
% vondensing temperature of 115° Fahrenheit. The system has a
capacity of 80 tons. A suction line, 50 feet in length is to be
used with' 1 globe valve and 2, 90° elbows. The discharge line is
to be 40 feet long with 1 globe and 4, 90° elbows. The liquid line .
- is to be 20 feet long with 3, 45° elbows and 2, 45° angle valves.

For the given system, determine:

L. The flow rates in suction, discharge, and liquid lines,
in units of cubic feet per minute. )
2. The lines sizes,. in inches diameter, (nominal size). - ~
3. The total pressure drop for the complete refrigerant
piping system, in pounds per square inch, gauge pressure.

The student will have 45 minutes to determine the above
‘information, in class, with the aid of a slide rule or calculator
and piping data tables. ’
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JUB TITLE: CONTROLS TECHNICIAN - .

JUB DESCRIPTION: & -

air distribution, and control devices. He must work as part of a g

. flow processes, and testing laboratories.

TASK ANALYSES:

"TERMINAL OBJECTIVE:

A Controls Technician assists Design Engineers in the layout
and design of automatic control systews for air-conditioning (both
freating and cooling), and ventilation systems. Usually working
under the supervision of a Desifgn Engineer, the technician is -
involved in the design of not only new systems, but also in the
modifications of existing systems.' He is involved in the selection,
sizing, and location of control system components, which will .
result in a simple, but effective control system. He draws control
system layouts which show all controllers, such as therostats,
econonizers, and control devices, which control the flow of
reirigerants, vater, brine, and steam. He must be familiar with
the aﬁplxcatxons, 11m1tat1ons, and operating characteristics of
automatic controllers. He must have a basie knowledge of psychro-
metrics, thermodynamics, fluid flow, drafting, electricity,. physicsy

tean consisting of technicians, skilled workers, and engineers.
The technician is often called upon to work in the area of testing
and research pertaining to automatic controls:!

Tﬁé.Controls&Technician is employed by air-conditioning and A
refrigeration equipment manufacturers, large consulting engineering
firms, and mechanical contractors, industrial firms involved in

Draws preliminary contfpl systems sketches.

Selects type(s) of controllers for system, such as o
thermostats, humidistats, and pressure deviaes, and their

locations in the control system(s).

Selects control equipment from manufacturers' catalogs.

Selects auxiliary control system equipment. -

Sizes controllers and controlled devices,

Makes cost estimates of control systems. .
Draws final layout of control system. -

12—
.

.

~ O Ut W
.

The student will be able to lay out and design:basic air- o “
conditioning, refrigeration, and ventilation control systems.

-

PERFORMANCE OBJECTIVE AND CRITERION-REFERENCED MEASURES:

Given drawings of complete heating and/or cooling systems,
manufacturers' control equipment catalogs, and the necessary design
specificaticns, with the aid of a slide rule or calculator and
design data: .
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‘the instructor, with an accuracy of 98 percent.

The student must be able to draw preliminary sketches .of
air-conditioning, refrigeration, and ventilation control
systems, within a specified time period to the satisfaction
of the instructor.

The student must be able to select controllers for
control systems, from manufacturers catalogs, within a
time period as specified by the instructor, to the
satisfaction of the indtructor. '

The student must be able to determine the location(s) of
control system components, within a time period as
specified by the imstructor, to the satisfaction of the
instructor.

The student must be able to select auxiliary control .
system components, within a time period as specified by
the instructor, to the satisfaction of the instructor.
The student must be able to determine the size of
controllers and controlled devices, within a time period
as specified by the instructor, with an accuracy of 95
percent.

The student must be able to make estimates of the cost of
control system components, within a time period as :
specified by the instructor, with an accuracy of 90
percent.

The student must be able.to draw final control system
layouts, to scale, within a time period as specified by

L 4

1

CRITERION TEST ITEM: . T

Given the portion of an air-conditioning system, as shown in
the sketch below, design a simple control system which will
control the flow of warm water through the preheat coil, to prevent
freezing beyond the coil during winter operation, The system is to
be designed for.an outside temperature of 36° Fahrenheit.
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The student will have two hours to complete the design (in ?
class). The design system is to be sKetched in, on the given |
diagram, Show all connections between controlling devices, and
label all components.
[
/o ’
. { -
‘ . " \ -
J’ ,
St / :
> : ’ '
|
i
. |
3 . J

Fl
~

-
e




i JOB TITLE: AIR-CONDITIONING & REFRIGERATION SALES AND SERVICE
TECHNICIAN (REPRESENTATIVE)

s

JOB DESCRIPTION:

A Sales and Service Technician, employed in the air
conditioning and refrigerafion industry, is respomsible for
supplying customers with detailed information pertaining to the
installation, maintenance, "ficst costs', operating costs, and

. ‘_ performance of a2ir-conditioning and ventilating equipment. He
is often’called upon by the customer’ to help sclve a system
. problem, should such a problem arise during’ installation. He

" must be able to handle customer complaints about equipment pur-

. chased from the firm he représents, as well as inquiries pertaining
to .€quipment costs and other related information. The technician '
must be able to communicate with prospective customers, and foster
good “customer-company" relations. 2
. A Sales and Service Technigian must be especially familiar -
with cost estimating, performance data of specific systems, as well
as a thorough knowledge of existing air-conditioning and ventilation
systems. He must have an understanding of air distribution,
psychrometrics, humidity control, as well as basic academic material
such as thermodynamics, fluid flow, and heat trgnsfer.

Air-conditiohing and refrigeration Sales and Service Techni-
cians are employed by air-conditioning, refrigeration, and
- ventilation equipment manufacturers, mechanical contractors, and
dealers. |

Many technicidns in sales and service specialize in selling
air-conditioning and ref -igeration equipment, while others
specialize in "equipment service" only.

! . TASK ANALYSES: "

s T . I8 ’

. 1. Informs customers concerning: : .-
‘(a) Equipment installation :

* (b) Equipment maintenance
(c) Operating costs
(d) 1Installation costs _
(e) Performance of equipment
Seils air-conditioning, refrigeration, and veptflation
equipment, . Coe ’

3. » Resolves customer complaints., °*

4, Supervises equipment installation (when applicable).”

i3
N
.

-

TERMINAL OBJECTIVE:

The student will be able to Sucheed and advance as a Sales '
. and Service Representative in the air-conditioning and refrigeration

industry. . - ,

Al

.
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s0 that the source of the malfunction may be isolated.

1LRMINAL OBJECTIVES AND CRLTERION-REFERENCED MEASURES:

[ . :
Given conditions-specified by the instructof, the student
must: . )

1. Be able to specify performance data for specified air-
conditioning and refrigeration systems, within a time
period as specified by the instructor, with 100 percent
"accuracy. N '

2. Be able to make specified equipment ot system instal-
lation cost estimates, within a time period as specified
by the instructor, with an accuracy of 95 percent.

3. Be able to identify specified air-conditioning,
refrigeration, and ventilation systems, and their

- s characteristics and operation, within a time period as “
specified by the insfructor, to the satisfaction of T .
the instructor. . - )

4. Be .able to outline specified air-conditioning,
refrigeration, and ventilation equipment installation
procedures within a time period as specified by the

,» imstructor, to the satisfaction of the instructor.

CRITERION TEST ITEM: . v

; .
A L4

A recently installed lithium-bromide absorption system has
been malfunctioning By repeatedly cycling on and off, automatically.
The customer has inquired as to tle possible cause(s) of the malfunc-
tion. As the absorption unit is a new model, and specifigc
"troubleshooting” data is not readily available, the student will
be assigned to outline a "checkout procedure” for the customer, .

’

Given the sﬁecificatioqs and all required_déta of the system,
the student will outline a comprehensive "checkout procedure" for
the customer. Submit it to the instructor at the beginning of the .
next class meeting. The outline must be typed and double spaced. :

i

o -
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joB TITLE: INSTALLATION AND MAINTENANCE TECHNICIAN

JOB DESCRIPTION:

1
\

-

\An Ipstallation and Maintenance Techmician supervises skilled

. mechanics and repairmen in the installation, repair, and mainte-
nance of air-conditioning, refrigeration, and ventilation systems.
He is able to "trouble-shoot" a system and specify to the repairman,
the proper course of action to take in repairing or installing a
system. He must have an "in depth" understanding of the working
principles of the various air-conditioning, refrigeration, and
\\\ ventilation systems. He must have the ability to assume a

leadership position and get along well w ch others. He must haye
\\\\ the ability to communicate orally with others, and possess good

judgment.

He must be well irformed in such areas as air-conditioning
and refrigeration prirciples, psychrometrics, electricity,
humidity control, air distribution, and filtering. He must be
knowledgeable in thermodynamics, heat trahsfer, fluid flow, and
other related areas. ’ )

-

Installation and maintenance technicians are employed by
mgchanical contractors, air-conditioning contractors, dealers,
construction firms, and enéinéering design companies. Other
areas of employment include Government Agéd@ies and Bublic
Utility Companies. o i

\

TASK_ANALYSES: . J

1. 'Supervises workers concerning:

(a) Installation -
(b) Maintenance
(c) . Repair . .

<. Aids in "trouble-shooting" defective systems.
3. Makes 'recommendations ta solve system- faults. -

) T 4. Makes informal reports on progress, concerning changes
or additions in procedures, techniques, and new areas of
. installation, maintenance, and repair.

TERMINAL OBJECTIVE:

N

The student will be able to obtain a position as an Installation
~and Maintenance Technician. .

[N

PERFORMANCE OBJECTIVES AND CRITERION-REFERENCED MEASURES

Given. cohditions specified By the instructor,*depending on
.* the availability of equipment, facilities, etc., the student must

be able co: Y.

4 N s
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1. Trouble-shoot" a single evapgrator refrigeration system
for a specific system fault, within a time period as
specified by the instructor, with 100 percent accuracy.

2. Submit to the instructor an informal report concerning
his recommendations to solve a specific system fault,

- within a time period of one week, to the satisfaction of
the idstructor. 3

3. Participate in a seminar, approved by the instructor, in
which he must present an oral Jpresentation concerning
selected topics in installation, maintenance, or repair
of air-conditioning, refrigeration, and ventilation
systems. He must presént a ten minute presentation, to .

. the satisfaction of the .instructor.

4. Supervise a simplated repair lor an actual repair if

~ available) involving two or three students who will
perform the repair, within a time period as specified
by the ipst;uctor, to the satisfaction of the instructor.

CRITERION TEST ITEM: <

,

A dual-evaporator refrigeration system using R-12 as the
.refrigerant and having a capacity of 3 tons, is not delivering the
rated capacity. Determine the actual capacity of the system by
analyzing the.pressure-temperature relationship of the condenser,
.and ‘compressor. ‘ '

! .

Use the following test equipment and material:
~ (a) Electronic.thermometer - i

(b) Pressure gaug‘“manifo%d set .

(¢) R-12 saturation tables .

The above diagnosis is to be completed within onme hour.. A _ -

two page inforial report is to be submitted to the instruetor '~
stating the "flindings" and recommendations for correcting the
system faults. The student must complete the work.in one week.

-




JOB TITLE: RESEARCH AND DEVELOPMENT TECHNICIAN

JOB DESCRIPTION: ’ .

]

‘A Research and Development Technician is involved in the
testing of new air-conditioning and refrigeration -equipment,
usually working as a member of a three-part team consisting of
scientists or engineers, technioians, and skilled workers. He
works in a testing laboratory or testing area, often taking data
and working on equipment models that serve as prototypes of
snewly designed equipment. He assists in the design and layout of
newly designed air-conditioning, refrigeration, and ventilation.
systems. He is often assigned to such jobs as devising ways
for testing ejuipment or analyzing methods of production. In
research, the technician’ assists‘in such areas as heat. pumps,
absorptlon refrigeration, energy* recovery systems, solar heating
and cooling, as well as conventional air-conditioning and

. refrigeration equipment.

t

A Research and Development Technician must understand the
principles of fluid flow, heat transfer, thermodynamics, air
‘distribution, electricity, psychrometrics, and other related areas’
suc? as phy51cs and mechanics. -

Research and Development Technicians are employed by ‘manu- '
facturers of air—conditioning, refrigeration, and ventilation. .
equipment,5refrigeration and air-conditioning institutiods,
government institutions (testing laboratories), and private
testing laboratories. - “

TASK ANALYSES:

Conducts experiments ’ " ' .
Tabulates and analyzes test® results ) ) .
Aids in setting up experimental models .

Devises methods for testing equipment .
Writes ihformal reports ,

Writes specifications and manuals *
Performs liason work between engineering'and other " )
departments .

. 8. Analyzes production methods

NSO LN
-

TERMINAL OBJECTIVE: . ~ .

The student will be able to obtain a position as a Research ' .
and Development Technician. ; "

¢

PERFORMANCE OBJECTIVES AND CRITERION-REFERENCEb ﬁEASURES.

Given conditions specified b) the instructor, depending on
availability of equipment, fac1lities, etc., the student -must be

able to: . . ) /" ;e
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1. Conduct specific,expergkgnts7in the laboratory, within a

,time period as specified\by the inst(uctor, to the ,‘
- satisfaction of the instgkztor. ’ '
2. Analyze results of specifi experiments, within a time ' .

period as specified by the @nstructor, to the satisfaction
. of the instructor. \ .
3. Set up a simulated test model of a new refrigeration . ”
system design, within a time period as specified by the
. instructor, to the satisfaction of the instructor. . . N
4. Write selected informal report§ concerning 1aboratorx
experiments, outside of class, within a time period of . ”
) one week, to the satisfaction oﬁhthe instructor. _ .
5. Write the ‘complete specifications for a fan-moto-drive '

—--- ~ arrangement for a small air-condf&ioning system, ithin
a time period as specified by the\ instructor, to. the X
.satisfaction of the instructor. . o .

6. Provide technical assistancg for a term project pgﬁfotmed

Q

by the mechanical engineering’ department of a spécified

college or university, for the duration of the prpject, . . L
e . and to the satisfaction of the instructor.
7. ‘Determine the optimum method, when given a specified , ol
number of production methods for produEing air-cond%;ioning’ : ’ <,
ductwork within a time period as. specified by the . ) . e
) instructor, to the satisfaction of the instructor. :
. . . . ’ . )
.CRLTERION-TEST ITEM: - . i . 1
B . A o . . *
he Mechanical Engineering Departhent of a ceFtain University . ‘ .
has assigned a project to one of its senior classes, in which’a .
"turbine type" roof ventilator. is to.be analyzed so that the : : :_

perfoﬁmance of the unit, as claimed by the manufacturer, c¢an be .-
evaluated. The student is to aid the engineering class by per-
forming such tasks as: L .

1

f(a) Demonstrating the éé of a velometer. l i
(b). Demonstrating the" proper procedures for taking velocity
and static pressﬁre measurements .

(c) * Aiding in setting up equipment’ ) )
(d) Aiding in analyzing results ’
. (e) Providing technical data

Vs
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